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SUMMARY 


Surface static-pressure and drag data obtained from tests of two slightly modi- 
fied versions of the original NASA Whitcomb airfoil section and a model of the 
NACA 0012 airfoil section are presented. Data for the supercritical airfoil were 
obtained for a free-stream Mach number range of 0.5 to 0.9, and a chord Reynolds 
number range of 2x10® to 4x10®. The NACA 0012 airfoil was tested at a constant chord 
Reynolds number of 2x10® and a free-stream Mach number range of 0.6 to 0.8. 


INTRODUCTION 


Data presented in this report were obtained from a cooperative program conducted 
by McDonnell Douglas Research Laboratories (MDRL) , Douglas Aircraft Company (DAC) , and 
Ames Research Center. This program was an experimental study of the steady and non- 
steady components of flow about (1) two slightly modified versions of the original 
NASA Whitcomb integral (unslotted) , supercritical airfoil section, designated 
DSMA 523 (table 1), and (2) the NACA 0012 airfoil section. Although data from this 
program are presented and analyzed in references 1-7, most of the data presented in 
this report were excluded from those publications because of space limitations. 


SYMBOLS 


ALPHA angle of attack, roughly corrected for wind-tunnel-wall interference 
AU uncorrected angle of attack 

Cp pressure coefficient, (p - p^)/q^ 

airfoil section drag coefficient 
c^ airfoil section lift coefficient 

MINF free-stream Mach number 

p static pressure 



free-stream dynamic pressure, 1/2 p„u£ 

REC Reynolds number based on chord 
T bead diameter of boundary-layer trip, in. 

x/c distance along the chord line from the leading edge, normalized by the chord 

FACILITIES AND EQUIPMENT 


The experiments were conducted in the 2- by 2-Foot Transonic Wind Tunnel at Ames 
Research Center. This tunnel is a variable-speed, continuous-flow, ventilated-wall, 
variable-pressure facility, which was reengineered for optional two-dimensional 
research testing by adding rotating, model-supporting glass side windows mounted in 
unventilated, plane sidewalls. A unit Re5molds number of 26. 3x10® /m generally can be 
maintained while a high subsonic Mach number is held to within ±0.002. A remotely 
actuated 82-tube drag rake is programmed to provide total pressure readings at 1.3-mm 
intervals and static-pressure readings at 25.4-mm intervals across the wake of a 
model. 

Airfoil models were mounted between the sidewall windows, and a traversing rig 
or a drag rake was mounted on the tunnel sting. Two 15 . 24-cm-chord models of the 
supercritical airfoil were used during these experiments. One model has a nominally 
sharp trailing edge, and the other has a blunt trailing edge equal to 1 % chord, 
formed by downward rotation of the aft lower-surface contour from 65% chord to the 
trailing edge. Coordinates for these models are given in table 1. The NACA 0012 
model has a chord of 15.24 cm. 


DATA PRESENTATION 


The data are presented in appendixes A through C in the form of plotted static- 
pressure distributions ; geometric or roughly corrected angle of attack (ALPHA) , lift 
coefficient (cj), and drag coefficient (cj) values tabulated on the plots. The data 
were obtained from several tunnel-occupancy periods over a period of several years; 
the data are identified by run number and year. Run schedules, tables Al, Bl, and Cl, 
are presented at the beginning of each appendix as a guide to the plotted data. 



TABLE 1.- DSMA 523 AIRFOIL COORDINATES, SHARP AND BLUNT TRAILING EDGES 



x/c 

^upper 

^lower 

x/c 

^upper 

^lower 

^lower 

c 

c 

c 

(sharp TE) 

(blunt (TE) 

0.000500 

0.005069 

-0.005096 

0.440000 

0.055247 

-0.053009 


0.001000 

0.007096 

-0.007128 

0.460000 

0.055146 

-0.052143 


0.002500 

0.011063 

-0.011078 

0.480000 

0.054973 

-0.051136 


0.005000 

0.015320 

-0.015320 

0.500000 

0.054723 

-0.049915 


0.007500 

0.018417 

-0.018417 

0.520000 

0.054390 

-0.048483 


0.010000 

0.020716 

-0.020671 

0.540000 

0.053976 

-0.046780 


0.012500 

0.022651 

-0.022548 

0.560000 

0.053486 

-0.044613 


0.015000 

0.024267 

-0.024135 

0.580000 

0.052917 

-0.062006 


0.020000 

0.026918 

-0.026744 

0.600000 

0.052269 

-0.038885 


0.030000 

0.030729 

-0.030667 

0.620000 

0.051540 

-0.035181 


0.040000 

0.033459 

-0.033607 

0.640000 

0.050726 

-0.030940 


0.060000 

0.037407 

-0.038087 

0.660000 

0.049826 

-0.026087 

-0.026390 

0.080000 

0.040367 

-0.041739 

0.680000 

0.048832 

-0.020633 

-0.021541 

0.100000 

0.042987 

-0.044648 

0.700000 

0.047725 

-0.015445 

-0.016958 

0.120000 

0.045198 

-0.046796 

0.720000 

0.046494 

-0.010574 

-0.012692 

0.140000 

0.047017 

-0.048616 

0.740000 

0.045130 

-0.006027 

-0.008750 

0.160000 

0.048543 

-0.050114 

0.760000 

0.043625 

-0.001872 

-0.005200 

0.180000 

0.049828 

-0.051348 

0.780000 

0.041942 

0.001892 

-0.002041 

0.200000 

0.050902 

-0.052370 

0.800000 

0.040043 

0.005224 

(+10.000686 

0.220000 

0.051802 

-0.053207 

0.820000 

0.037907 

0.008108 

0.002965 

0.240000 

0.052563 

-0.053890 

0.840000 

0.035502 

0.010505 

0.004757 

0.260000 

0.053199 

-0.054423 

0.860000 

0.032780 

0.012374 

0.006021 

0.280000 

0.053729 

-0.054808 

0.880000 

0.029666 

0.013645 

0.006687 

0.300000 

0.054161 

-0.055056 

0.900000 

0.026155 

0.014169 

0.006606 

0.320000 

0.054513 

-0.055163 

0.920000 

0.022185 

0.013798 

0.005630 

0.340000 

0.0W788 

-0.055137 

0.950000 

0.017708 

0.012338 

0.003565 

0.360000 

0.054998 

-0.054978 

0.960000 

0.012642 

0.009726 

(+10.000348 

0.380000 

0.055149 

-0.054701 

0.980000 

0.006842 

0.005773 

-0.004210 

0.400000 

0.055240 

-0.054283 

1.000000 

(+) 0.000308 

0.000498 

-0.010109 

0.420000 

0.055272 

-0.053719 

Leading-edge radius/c = 

0.023 




APPENDIX A 


DSMA 523 MODEL, SHARP TRAILING EDGE, 1975 AND 1977 


The data obtained during 1975 are labeled 02/02/76 or 02/03/76 on each plot, and 
have run numbers 41-111. Drag data were obtained only during the 1975 occupancy 
period. Values of T for the 1975 data are bead diameters of the boundary- layer 
inches. The quantity ALPHA is the angle of attack, roughly corrected for 
wind-tunnel-wall interference. At the higher Mach numbers, this correction produces 
lift-curve slopes for this airfoil that are obviously too large. The data obtained 
during 1977 have the year in the plot titles, and have run numbers 2-84. The quan- 
tity AU is the uncorrected angle of attack. 
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TABLE Al.- RUN SCHEDULE, DSMA 523 MODEL, SHARP TRAILING EDGE 


(1975 data) 














TABLE Al.- Concluded 


(1975 data) 





















WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUMBER - 0.7SS REYNOLDS NUMBER - 3.BMI0* RUN » Ml AMES 22-060-S 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.78M REYNOLDS NUMBER - 3.91x10* RUN - AMES 82-060-5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL OSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUMBER - 0.780 REYNOLDS NUMBER - 3.06*l0* RUN • N6 AMES 28-080-3 
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WIND TUNNEL MODEL LB-MOOC — AIRFOIL DSMA 523 
TWO DIMENSIONAL CHOROWISE PRESSURE DISTRIBUTIONS 
HACH NuneeR - o.7se Reynolds number - s.bexio* run > nb ames be-obo-s 


H ALPHA 

^4 

* •••k# 

SCO 

0.19 

0.549 0.0138 

5 

0.37 

0.659 0.0157 

6 

0.59 

0.762 0.0195 

7 

0.70 

0.857 0.0240 

8 

TRANSITION CONFIGURATION 


UmA tUAFACC 

- X/C - 0.19. T - 0. 

0030 

LOMiA MAfACC 

- X/C - 0.10. T • 0. 

0030 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.800 REYNOLDS NUMBER ■ 8.B9x|0* RUN - M7 AMES 28-060-5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

NACH NUHKR ■ 0.799 RCVNOLOS NUHKR ■ 2.99i|0* RUN > H7 A»CS 22-060-9 
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O.OH 0.601 0.0173 \ 
0.20 0.700 0.0206 I 
0.^7 0.796 0.0269 1 
0.66 0.698 0.0326 U 




TRANSITION CONT lOURATlON 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBtR ■ 0.799 REYNOLDS NUHeCR • S. 97 «IO* RUN ■ M 9 AtCS 22 - 060*9 
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WIND TUNNEL MODEL LB-MOOC — AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 




RUN 

• HO 

AMCS 00- 

060-6 

M/M/TI 

SYN 

ALPHA 

C, 

c. 

SCO 






o 

-0.50 

0.169 

0.0171 

1 

O 

0.06 

0.699 

0.0006 

0 

A 

1.06 

0.990 

0.0366 
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TRANSITION CONTIOURATION 

UPPCfl Mr ACC - X/C • C.IC. T • 9,—M 
LOMdl Mr ACC • X/C • C.ia« T • C.MM 









































































































































































WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 


HACK NUMBER - 0.760 REYNOLDS NUMBER - S.BMxiO* 


RUN - S3 


AMES 22-060-5 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 5S3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER • 0.761 REYNOLDS NUMBER - M.00*I0* RUN - 54 AMES 82-060-5 


: ; I j f SYM ALPHA C , C . 


0f/0t/7t 


SEQ 


O -1.15 0.045 0.0147 2 

D -0.60 0.172 0.0135 3 


TRANSITION CONFIGURATION 
umH SUNTACC - X/C - 0.39. T • 0.0030 
LOMCR tUftTACC - X/C - 0.06. T - 0.0060 

































































NIND TUNNEL MODEL LB-MOOC — AIRFOIL DSMA 533 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUMBER ■ 0.760 REYNOLDS NUMBER - 3.91 *10* RUN - 99 AMES 28-06 





























































WIND TUNNEL MODEL LB-400C — AIRFOIL OSMA 5S3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.759 REYNOLDS NUMBER - 3.92*10* RUN - 55 AMES 22-060-5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 


TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.801 REYNOLDS NUMBER • 3.03*10* RUN • 56 AMES 22-060-5 






































WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.800 REYNOLDS NUMBER ■ 8.97X10* RUN - 56 AMES 88-060-5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.760 REYNOLDS NUMBER - M.t2*10* RUN ■ 59 AMES 22-060-5 

,0 0«/M/7B 


• I I I i 

4-j'44'4’ 


i— i- 


; : t : 

! I I I 




I : ; ; Til sym alpha c, c . 

TTTTTTTT i"i"l"rT1 o -o.m3 0.128 o.o 



L..I 



r 1 

r 


: ! ! : : ! ; I : : ; : : : 

»*»•»»»«#» 1 ( 1 * 
'^4 * ' * * 

‘ : 'V':"'* ■ ! 'VYT' !‘VT‘V‘T'1 

Y**i**i**^* ' 


TRANSITION CONFIGURATION 
UPPCR SUMTACC - X/C • 0.39. T • 0.0030 
LOICR SmifACC - X/C - 0.39. T - 0.0039 


”+"i 

---i 






j”T“*t**1**T^’*t**1**1'"1*“t**!'**! 


■rtTrrri- 




-f—- f—H— ►— f— 4-H— h— ► 





n 








r-i 

1 j 










j..., 

I** 


I \ I 


-I— f-4-i— }-- f-H— 


















• • J 



• 1 

^•*1 







r 1 





i 


0.2H-i- 










r-4 


... 

— 

... 









... 

... 

i 

r-- 


I I « • • 

I < f f I 

! I :’'T‘';'T"T'T 

? \ I 


*’*^*'^’T*T**!*T‘ 

t-rtt- 

n 




"f— 1 




















1 

* n 

r" 

1 


‘*“1 

■'1 


h** 

'"4 

•*4 


...| 

(—■i 

—4 







r — ♦--] 









4— 4«4— V— »• 





1 




• «4 







r T 

1 


r f 


"1 


— j 


••1 

■”4 





..J 


“■•r 

‘“•1 

1 










■■■1 

**4 



PERCENT CHORD 











































WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.761 REYNOLDS NUMBER - H.OHxlO* RUN - 60 AMES 22-060-S 
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NIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 533 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBCR - 0.761 REYNOLDS NUMBER - 3.97X10* RUN • 60 AMES 82-060*6 
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WIND TUNNEL MODEL LB-MOOC — AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.760 REYNOLDS NUMBER - 3.92*10* RUN - 60 AMES 22-060-9 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 533 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBCR • 0.601 REYNOLDS NUMBER - 3.01*10* RUN ■ 61 AMES 22-080-5 

M/M/7* 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 
HACH NuneeR • o.eoa Reynolds number - b.bbxio* run - 6i ames bb-obo-s 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 
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WIND TUNNEL MODEL LB-400C — AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.76J REYNOLDS NUMBER - 3. 90* JO* RUN « 66 AMES 22-060-5 



PERCENT CHORD 
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WIND TUNNEL MODEL LB-^00C -- AIRFOIL DSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - O.BOO REYNOLDS NUMBER • 2.99x10* RUN ■ 68 AMES 22-060-5 


O 0.018 0.0200 I 

o -0.56 0.161 0.0162 i 

4 -0.2H 0.358 O.OIHH j 

l-i-H-i X 0.05 0.589 0.0168 ! 


TRANSITION CONTI DURATION 
umn soMTAct - */c • o.js. t - e.eose 

LOICR tUHTACe - X/e - 0 . 06 , T - O.OOM 



PERCENT CHORD 


































































WIND TUNNEL MODEL LB-^00C -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMeCR ■ 0.75B REYNOLDS NUMBER - S.BBxiO* RUN - 69 AMES 22-060-9 














































































WIND TUNNEL MODEL LB-HOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMB6R ■ 0.79Q RCYNOLDS NOMKR ■ 3.01 »IO* RON • 09 AWS 22-060-S 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 583 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER • 0.7S9 REYNOLDS NUMBER - 3.93x10* RUN - 69 AMES 22-060*5 
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PERCENT CHORD 





































WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 533 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBCR ■ 0.760 REYNOLDS NUMBER - M.OIxlO® RUN « 70 AMES 22-060-5 






































WIND TUNNEL MODEL LB-HOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMeCR - 0.760 RCYNOLOS NUMBER - 3.99X10* RUN - 70 AMES 22-060-5 
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PERCENT CHORD 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHOROWISE PRESSURE DISTRIBUTIONS 

mCH NUHBER - 0.780 REYNOLDS NUMeCR - 3.93x10* RUN - 70 ARCS 98-060-9 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER • 0.761 REYNOLDS NUMBER - l.90xlO® RUN - 71 AMES 22-060-5 
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TRANSITION CONTIOURATION 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 5B3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER <• 0.800 REYNOLDS NUMBER ■ t.BBxicI* RUN • 72 AMES 22-0B0>5 
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TRANSITION CONFIOURATION 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUMBER « 0.76M REYNOLDS NUMBER • 2.05x10® RUN ■ 73 AMES 22-060-5 
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WIND TUNNEL MODEL LB-MOOC — AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER ■ 0.7S8 REYNOLDS NUMBER ■ 1.99*10* RUN « 7S AMES 22-060-5 
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TRANSITION CONFIOORATION 
umi MfACC - X/C • 8.19. T • O.M^ 
LCXCA tUNTACC - X/C • 0.J9. T • 0.08^ 
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PERCENT CHORD 
































































WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.761 REYNOLDS NUMBER - 2.01X10® RUN - 76 AMES 22-060-5 


SYM 

ALPHA 
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-1.2H 

0.074 

0.0164 
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-0.69 

0.214 

0.0177 
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-0.27 

0.389 

0.0169 


02/02/78 


SE 


j -•-ri TRANSITION CONTI DURATION 

SUHTACt - X/C - 0.35, T - Q.QQH9 
i LO«8 SU8TACC - X/C - 0.35. T - 0.00H9 









































WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHOROWISE PRESSURE DISTRIBUTIONS 

MACH NUMKR - 0.799 RCVNOLOS NUMK9 - l.99»IO* RtM - 78 A«S 88-060-9 



PCRCENT CHORD 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 


MACH NUMBER • 0.M98 REYNOLDS NUMBER - 2.00*10 




I— {- 


RUN - 77 AMES 22-060-5 
i SYM ALPHA C . C . 
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i‘TTi‘VTT1 i transition contiouration 
rTT*t'Ti‘i'T’i sy^fAct - x/c - p.w, T • o.ooHt 

LONCK SUMTACC - X/C • O.J5, T - 0.00^9 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUMBER « 0.799 REYNOLDS NUMBER ■ 1.98x10* RUN • 78 AMES 22-060-5 
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TRANSITION CONTIOURATION 
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PERCENT CHORD 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.801 REtNOLDS NUMBER - I.96«I0* RUN • 7B AMES 82-060-5 



0 10 20 30 MO 50 60 70 60 90 100 


PERCENT CHORD 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

• ij lunm ^ A "van aa i ■ ii anm _ A na . AA amaa aa-aaa 


MACH NUMBER ■ 0.759 REYNOLDS NUMBER - 2.00X10 


RUN - 79 AMES 22*060‘S 
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i TRANSITION CONFIGURATION 

'j uprcR tunrACC - x/c - t.is. t • 0.9M 

•4 LOMCA tURTACC - X/C - T • 9.0M 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.799 REYNOLDS NUHKR - 1.99X10* RUN - 80 ANES 22-060-S 



PERCENT CHORD 
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WIND TUNNEL MODEL LB-MOOC — AIRFOIL DSMA 533 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMeCR • 0.7S9 REVNOLOS NUM8CR • 3.97KI0* RUN - 81 AMCS 28-OBO-9 
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TRANSITION CONF lOURAT ION 
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PCRC6NT CHORD 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUHBCR - 0.758 RCYNOLOS NUHBCR - 3.93x10* RUN ■ 81 AlCS 22*060*S 



0 10 20 30 MO so 60 70 80 90 100 


PERCENT CHORD 
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WIND TUNNEL MODEL LB-HOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER • 0.800 REYNOLDS NUMBER • 2.99x10* RUN ■ 82 AMES 22*060 
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TRANSITION CONFIGURATION 
UPPCR SUMTACC - X/C - 0.39. T • 0.0030 
LOMCA SiXVfACC - X/C - O.IO, T • 0.00H9 
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50 6 

PERCENT CHORD 
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WIND TUNNEL MODEL LB-MOOC AIRFOIL OSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

mCH MjneCR > O.SOl REYNOLDS NUMBER > 2.97X10* RUN « B2 AMES 22-06' 
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PERCENT CHORD 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 5S3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.759 REYNOLDS NUMBER - 3.97xt0* RUN - B3 AMES 82-060-5 
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TRANSITION CONFIGURATION 
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WIND TUNNEL MODEL LB-HOOC — AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.759 REYNOLDS NUMBER - 3.98*10* RUN - 8>4 AMES B2-060-5 
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TRANS m ON CONF I OURAT I ON 
UPPER SURTACC - X/C - 0.15. T • 0.0010 
LONER SURPACE - X/C • 0.10. T - O.OOIR 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER « 0.760 REYNOLDS NUMBER • 3.9MXI0® RUN - B5 AMES 22-060-5 
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TRANSITION CONFIGURATION 
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PERCENT CHORD 





















































WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUHBER • 0.600 REYNOLDS NUHBER • 3.01x10* RUN - 66 AMES 82-060-6 
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TRANSITION CONT lOURATION 
UWM tURTACC - x/c • O.n. T • O.OOM 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUMBCR - 0.758 REYNOLDS NUMBER - 3.96H0* RUN ■ 87 AfCS 28-060-5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUMBER - 0.75B RCYNOtOS NUMBER - 3.93x10* RUN - 87 AMES B2-060-S 

















WIND TUNNEL MODEL LB-MOOC — AIRFOIL OSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER • 0.758 REYNOLDS NUMBER - 3.9MXI0* RUN ■ 88 AMES 28-080-5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER ■ 0.800 REYNOLDS NUMBER • B.99M|0^ RUN • 89 AMES 82-060-5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 5B3 
TWO DIMENSIONAL CHOROWISE PRESSURE DISTRIBUTIONS 

MACH NUMBCR - O.SOO ReVNOLOS NUMBER - 3.99«10* RUN * 90 AMES 82*060-5 

















































WIND ’TUNNEL MODEL LB-MOOC — AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUHBCR - O.SOO REYNOLDS NUNeCR ■ 3.M>I0* RUN - 90 AHCS 22-060-9 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 583 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACM NUHBER - 0.M99 REYNOLDS NUNBER • 3.99x10* RUN • 91 AMES 22-060-S 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 533 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUH6CR - 0.739 REYNOLDS NUNBER ■ 3.96x10* RUN - 92 AHF.S 22>060>9 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL OSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH number - 0.599 REYNOLDS NUMBER - M.02XI0* RUN - 93 AMES 22-060-9 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.601 REYNOLDS NUMBER • 4.02x10* RUN - 93 AMES 22-060-5 


PHA 

c, 

.10 

0.N05 

.35 

0.516 

ANS 

mON CONFIG 



l-.l— J 



r““t 1 

I 1 t 



0.6lfS-+-+**l 


0*2 *^**iw^**^**^**j**i^^"^**'f"t**t^^*^ 




1 1 




!"V"1 

i 




50 6 

PERCENT CHORD 




80 9 


94 






















WIND TUNNEL MODEL LB-400C — AIRFOIL DSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.597 REYNOLDS NUMBER » M.0lx|0* RUN • 93 AMES 28-060-5 

































WIND TUNNEL MODEL LB-400C — AIRFOIL DSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.7M0 REYNOLDS NUMBER - 3.98x10* RUN - 9<4 AMES 22-060-5 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.778 REYNOLDS NUMBER • 2.98X10® RUN » 95 AMES 22-060-5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 


MACH NUMBER - 0.777 REYNOLDS NUMBER - 8.96x10 


RUN - 95 AMES 82-060-5 
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WIND TUNNEL MODEL LB-^00C -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUHeCR - 0.778 REYNOLDS NUMBER • 2.95xl0* RUN > 95 AMES 82-060-5 
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WIND TUNNEL MODEL LB-HOOC -- AIRFOIL DSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER « 0.500 REYNOLDS NUMBER • M. 02x10® RUN • 97 AMES 22-060-5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 533 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.7J9 REYNOLDS NUMBER • 3.98*10* RUN • 93 AftES 22-000-5 
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WIND TDNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.718 REYNOLDS NUMBER - 3.95*10* RUN - 98 AMES 88-060>S 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 533 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUMBER - 0.719 REYNOLDS NUMBER - 3.95x10* RUN • 99 AMES 22-060-5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUMBER ■ 0.819 REYNOLDS NUMBER - 2.96 x 10* RUN -100 AMES 22-060-6 
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WIND TUNNEL MODEL LB-MOOC — AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUH6CR - 0.8S0 REYNOLDS NUMBER - 2.99x10* RUN -100 AMES 22-060-9 
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WIND TUNNEL MODEL LB-400C — AIRFOIL DSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER • 0.639 REYNOLDS NUMBER ■ M. 01x10* RUN >101 AMES 22~060~S 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 5B3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.639 REYNOLDS NUMBER - 3.95x10® RUN -1 01 AMES 82-060-5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUM6CR - 0.639 REYNOLDS NUMBER - 3.97x|0* RUN -101 AMES Ba-060-9 
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WIND TUNNEL MODEL LB-400C -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER • 0.681 REYNOLDS NUf«ER • 3.97*10* RUN «I02 AMES 22-060-5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUMeen - 0.679 REYNOLDS NUNBER • 3.94X10* RUN -102 AMES 22-060>5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.780 REYNOLDS NUMBER • B.95*10* RUN «I03 AMES 22-060-9 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 533 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NuneCR - 0.758 RCYNOLOS NU>«CR - 3. 97 x 10* RUN -106 ArCS 22*060-5 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 533 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUHeCR - O.SOO REYNOLDS NUH8CR - 3.97x10* RUN -107 ANES 28-060-S 
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WIND TUNNEL MODEL LB-MOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 


MACH number ■ 0.679 REYNOLDS NUMBER • 3.97XJ0 


RUN -lOB 


AMES 2B-060-5 


ALPHA 

^1 


-1 .92 

-0.029 

0.0128 

-0.71 

0.219 

0.01 16 

-0.10 

0.365 

0.0116 

0.28 

0.528 

0.0128 


0C/01/T3 


SE 


TRANSITION CONFIGURATION 
l":"?"! UPPER SURFACE - X/C - 0.03. T • 0.0020 

f-f'-f--! LOMER SURFACE - X/C - 0.10. T • O.OOSO 












I— !'•+ 




■4-4-4--I' 


Eli! 






\ i 






i*T*l 

r** 




PERCENT CHORD 






































WIND TUNNEL MODEL LB-400C — AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.759 REYNOLDS NUMBER - 3.93*10* RUN -109 ' AMES 22-060-5 










WIND TUNNEL MODEL LB-HOOC -- AIRFOIL DSMA 523 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.799 REYNOLDS NUMBER • 2.99*10* RUN -IIO AMES 22-060-5 






SYM ALPHA C , C . SCO 

' -aakA 









O -1.09 0.012 0.0211 1 


... 


•• 




*■ 

a -0.90 0.163 0.0191 c 





a -0.28 0.400 0.0138 3 


■■ 



TRANSITION CONFIGURATION 

„ 


4* 

4-i 










1 " 

1 ■“ 

[”! 

UPPCR SUMTACC - X/C • 0.39, T • O.OOSO 
LOHCR SUMfACC * X/C *0.10, T ■ 0.0003 











■I n 


i— i-4-4-’i 








PERCENT CHORD 














WIND TUNNEL MODEL LB-MOOC — AIRFOIL DSMA 533 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

MACH NUMBER - 0.799 REYNOLDS NUMBER - 8.97x10* RUN -tIO AMES 88-060-5 
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WIND TUNNEL MODEL LB-400C — AIRFOIL DSMA 5E3 
TWO DIMENSIONAL CHORDWISE PRESSURE DISTRIBUTIONS 

HACH NUMBER > O.SOO REYNOLDS NUMBER - M.07x|0* RUN -III AMES 82*060-5 


I I « » > I 

I ■ 

• ♦••II 

t ♦ • i I I 

I • t * I t 

*“r**r-*r**Y““r“*T 
I • t • • I 

I t • • • ■ 

A..*. -« 


i • • I • I • I 

’i”’ •*"i**'i’*^ "’i 


ll•||l•l♦♦ 
I • I I I I • I ♦ I 

I • • • I I • I I I 

• I • t • I I 


ll•l•lfilllli♦•|l••«♦ 

l♦•^•lt•^lfl|^•tl••^♦l 

ll••l♦l••♦t *"• I I ^ • * • **• **!*'• 

Il••l•••l♦ll••l|l•l|t 

♦ l•l♦•l••li♦•«•|l•l♦l 

• l••♦•••••lt•«♦•l•lfl 

♦ l•••ll•♦*•l♦•♦•|••tll 

• ll•lllf■•llf••l♦|lll 


iH-H-f- 

I i $ ! I 

I • • ■ I 

i.4.-i.4.4.. 

I ; : : : 

U!4.I..U 

LJ-.i.-L.-i-. 

, . j . . 


SYM ALPHA C, C. 

* ••••# 

O -2.17 0.03M 0.0098 

O -0.83 0.293 0.0100 


TRANSITION CONFIGURATION 
UPfCR SUMTACC - X/C - 0.J5, T • O.OOM 
LOICfl SURTACC - X/C • O.lt. T • 0.0063 





”1 

t 1 • ( 










r 

'•“i 







• 


• 





|«j-4\4.4-4.|44^f-.j-.j-44444-.|^ 

L.4..4.4.4.444-4.4.4..}.4\.4..4^.4.4.4.4..j„4..4,4..i..4..}..;..j 


; ! : ! ! 











-4„i.4.!jaii-^r=jai.«V»^4.4..4 


■-NfoUaj--^ 




• • 


i r \ 

• 1 ( 

r*“ 






r — 






*“ 

“* 


.-.1 

I..J 



r’"i 





..j^w.4.4.4.4 


^.7^40f;;4-4-44--i-4^ 








PERCENT CHORD 
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APPENDIX B 


DSMA 523 MODEL, BLUNT TRAILING EDGE, 1975, 1976, AND 1977 


The trip configuration designation "L.E. - 0.002" means a leading-edge trip with 
a bead diameter of 0.002 in. For data taken during 1976 (runs 22-56) and 1977 
(runs 4-80) the year is shown in the plot titles. The year is omitted from the plots 
of the 1975 data, which have run manbers of 112-130. 
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Run no. 

Nominal 

M 

00 

Nominal 

Rec 

112 

0.75 

2 X lof 

113 

.80 

2 X 10” 

114 

.75 

2 X 10® 

115 

.80 

2 X 10” 

116 

.83 

2 X 10” 

117 

.75 

4 X 10” 

118 

.83 

2 X 10® 

119, 120 

.75 

2 X loj 

121 

.80 

2 X 10” 

122 

.83 

2 X 10^ 

123 

.80 

4 X 10® 

124 

.83 

4 X 10® 

125 

.80 

2 X 10® 

126 

.83 

2 X 10® 

127 

.75 

2 X 10® 

128 

.60 

2 X 10® 

129 

.60 

2 X 10® 

130 

.70 

2 X id ® 


Boundary-layer trl 


Upper I Lower 


leadlpg 0.002 

edge I 


.0049 

.0049 

.0049 

.0030 

.0030 

.0049 


.0035 

.0035 


leading 0.002 

edge I 










TABLE Bl. CONCLUDED 


(1976 data) 


Run no. 

Nominal 

M 

00 

Nominal 

Rec 



Boundary- 

layer trip 

Pt 

>per 

Lower 

x/c 

mEsssm 

o 



0.60 

2 X loj 

B 

05 

0.0035 

0. 

18 



.75 

2 X 10® 

B 

05 

.0035 





43 

.80 

2 X 10^ 

B 

35 

.0053 





44 

.82 

2 X 10^ 

■ 








45 

.84 

2 X 10® 

■ 








46 

.87 

2 X 10® 

■ 








47 

.90 

2 X lof 

■ 








48 

.80 

2 X 10^ 

■ 








49 

.82 

2 X loj 

■ 








50 

.84 

2 X 10® 

■ 








51 

.84 

2 X 10® 

■ 








52 

.874 

2 X 10® 









53 

.90 

2 X 10® 

■ 








54 

.75 

2 X 10® 

■ 








55 

.70 

2 X 10® 

■ 








56 

.60 

2 X 10® 

■ 

r 

1 


1 

f 

, ^ 

1 

f 


(1977 data) 


Run no. 

Nominal 

M 

00 

Nominal 

Rec 

Boundary-; 

Layer 

trip 



Upper 

Lower | 

x/c 

T(ln.) 

x/c 

IjjMgm 

4 

0.60 

2 X loj 

0.05 

0.0038 

0. 

18 

0.0053 

44,45 

.75 

2 X 10^ 

.05 

.0038 





77 

.83 

2 X lof 

.35 

.0053 





78 

.80 

2 X 10® 

1 

1 





79 

.83 

2 X 10® 


1 





80 

.80 

2 X 10® 

1 



f 


f 
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HINF=.75. REC = 2.0E6 
TRIP = L.E. - .002 

O RUM 112:13. fiU=-1.07. CL= .14 

□ RUM 112:14. nu= .05, CL= .33 



cn 





136 





137 




x/c 


13S 




C3 RUN 114:10, fllJ=-1.02, CL= .211, CD::.0!149 

A RUN 114:11, flU= -.02, CL= .371, CD::. 0148 







141 





x/c 


142 










x/c 


145 


- cn CO 







x/c 


147 





148 









150 





151 







153 




x/c 


154 



niNF = .00. REC = 4.CC6 
TRIPs . 3 aj,. 0030 . .l£iL..0049 


O RUN 123:30. RU= -.03, CL= .325). C0=.()158 

A RUN 123:50. fiU= .58, CU .470. C0=.()130 





156 





x/c 


157 







x/c 


159 





160 








x/c 


162 



HINF = .83. REC = 2.CiE6 
TRIP = .35U..0049, .3SL..0O75 


<> 

RUN 

:i26 

:i3Ci. 

RiJ= 

1 

.00, 

CL= 

.509. 

CD= 

.0212 

□ 

RUN 

:l26 

I'SO. 

fllJ= 

1 

.57. 

CL= 

.64-5. 

CD= 

.0279 

1 *^ 

RUN 

:l26 

H30. 

flU= 

2 

.40, 

CLr 

.740, 

CD= 

.0372 





TRIP = .35U,.00*9, .3SL..0Q75 


❖ RIJN ;I27:70. f)U=-1.0D. CL= .247, CD:: 

□ RUN .127:10. flU= -.01. CL= .400, CD:: 



.0129 

.0133 




165 




166 




167 








169 




HINF = .70. REC = 2.0E6 
TRIP = .OSU,.0O35. .18L..0049 


CO RUN J30:.10, flU=-1.00. CL:: .255, C0=.013? 
RUN 130:20, flU= -.02. CL:: .393, CD=.0137 










1976. MINF = .75, REC = 2.0E6 
TRIP = .05U..0035, .16L..0053 

□ RUN 26il , flU= 1.23, CL= .575 






1976, MINF = .80, REC = 2.0E6 
TRIP = .35U,.0053, .18L..0053 

□ RUN 43il . flU= .47, CL= .490 

O RUN 43 s2 , flU= .99, CL= .606 

A Rtw 43«3 , flU= 1.49, a= .706 








1976. MINF = .84. REC = 2.0E6 
TRIP = .35U..0053. .18L..0053 

n RUN 45«1 . flU= -.01. CL= .408 
O RUN 45 t2 . flU= 1.01. CL= .583 
^ RUN 45 «3 . fiU= 1.99. CL= .696 
+ RUN 45«4 . flU= 3.00. a= .738 




O) (O CM 



lilll 









ilili 


1976. HINF = .84. REC = 2.0E6 
TRIP = .3SU..0053. .16L..00S3 



[•If] 
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K/C 
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APPENDIX C 


NACA 0012 MODEL, 1975 AND 1976 


The tunnel-occupancy years are given on the plots. The trip configurations were 
the same on both upper and lower surfaces. The 1975 data have run numbers 131-140, 
and the 1976 data have run numbers 57-65. 
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•200 .400 .600 .800 1 .000 


x/c 
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ilfli 











iliTi 


1976. HINF = .68 REC = 2-0E6 
TRIP - X/C = .16, .0045 IN. 



[ilili] 


[ilij 
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